Abstract
Introduction
Independent learning and teaching of students and teachers nowadays forces researches to be without boundaries, unaffected by rules of institutions and political influence and oriented towards harmonious personal development. Also, the educational system should change its focus from trying to create ready-made specialists to possibly training specialists for changing life situations and supporting flexible lifelong learning.
By doing this, it is possible to enhance education for sustainable development. Training of highly qualified specialists is only possible in a teaching and education process that increases potential skills, talents, intellectual development and expands students' cognitive outlook while directing them towards lifelong learning:
• to prepare the student to successfully and quickly acquire new information; • to form skills of orientation in different information structures; • to develop habits of rational use of available information;
• to develop skills to evaluate and select information from various sources.
Study process of modern sustainable development education includes the use of information technologies (IT), although the possibilities offered by the use of computers in forming interactive links in project work with an anticipated study process result model has not been thoroughly researched. This research work sets forth the problem: insufficient development of students' creative experience in the study process. The present research dwells upon the formation of the students' creative experience in the process of research activities in high school education using IT and problem-based learning. The present research seeks to work out, give a theoretical justification and evaluate the students' creative experience using problem-based learning, IT and collaboration in study research activities.
A research question is: What study methods and technology support can be used for developing student's creative experience in the context of education for sustainable development?
Theoretical background
It is essential in the modern study process to observe the principles of constructivity, interactivity, externalisation and instrumentation, according to Brunner's theory (Dewey, 1994; Bruner, 1996) . The perspectives of education are hardly imaginable within the borders of a single organisation or an individual country and determine a necessity for a wider exchange of information, which can be technically provided by IT, provided it serves the needs of society (CEC, 2007) . In the study process, it is important to develop basic academic skills and highly organised thinking and problem-solving skills. Learning should no longer be concentrated on individual work (Crook, 1994) . Constructivist theory defines learning as an active process in which a student constructs new ideas and conclusions based on previously acquired or actual knowledge.
With the change of the lifestyle paradigm in the process of education and teaching, the student develops a skill to gather information in a negative way. A study process where the main role of the teacher is to present complete knowledge while the students' task is to perceive, understand, remember and reproduce knowledge to facilitate the formation of reproductive cognition, is not effectively enough in facilitating the development of creative thinking. It is a pedagogical problem to optimise the proportion in the cognition process between the ready-made knowledge and knowledge achieved by the student him/herself.
It is important in the study process to develop basic academic skills, highly organised thinking and problem-solving skills. Problem-solving is an important part of the student's work since it is a real test of knowledge and application of principles in new situations.
The creative experience of studying includes the knowledge, skills and attitudes gained and assessed by a student in the process of theoretical and practical cognition, which have become personally important and can be applied in various life situations (Cakula, 2003) . Development of creative experiences in the study process is one of the main goals of modern education.
Creative experiences can be developed in two main ways: in real life situations and in virtual life situations. E-learning focuses on virtual life situations. It means three different directions: learning games, learning by analysis of different situations and research work. Structural information technology theory and constructive processes can be simulated with the use of computer (process which coordinates schema). The constructive approach includes programming instructions and managing programmes, for example, hypertext environments and modelling environments.
Problem-based learning, where the student learns while looking for a solution of a problem, has to be singled out when talking about a problem-based study process. He/she is responsible for what he/she is going to learn as well as for an active research activity. Only an action aimed at realizing a goal serves development. In addition to this, a process of socialisation takes place. It is necessary for a student to cooperate in the process of studying in order to form a deeper understanding of the theme and sources. It is important for the student to join the course content in analysis of theoretical sources, form a personal ideological meaning for cooperation with others as positively as possible and increase selfrespect concerning the academic practices during joint work in this process. It is important to diminish isolation of a single student and develop a successful cooperation as well as bring down isolation of individual higher schools of education, which is done in the form of different exchange seminars, projects and through IT (Cakula, 2001a) . Hence it is important for students to provide a possibility to become aware of and make use of IT, one of the main information collection and data processing means, nowadays, ensuring exchange of information on a much larger scale.
The development of students' personality in the study process is being assessed both from the point of view of the student's psychological as well as his/her social development. Theoretical research and analysis of pedagogical and psychological literature have highlighted important characteristics of student development. It is the formation and development of the creative activity which can be viewed as an end product of a successful study process.
Individual experience in the study process is being formed as an initial meeting of the senses with reality, where individual information processing and understanding takes place, which later develops into a conception of the content of the notion. As a result, individual assessment is being formed and experience gained (Hergenhahn, 1976) . The experience analysed in the study is the one formed in professional research activities, which can be acquired at college. A creative life position is formed on the basis of values orientation, the capacity of mental resources, external stimuli and attitudes. In creative work, on the basis of creative skills, creative experience is being formed. Apart from purposeful learning, creative experience comprises assessment of knowledge and skills, and an ability to use them in new situations. Creative experience reveals itself as a new quality of experience.
The creative experience of studies involves the knowledge, skills and attitudes gained and assessed by a student in the process of theoretical and practical cognition, which have become personally important and can be applied in various life situations (Cakula, 2001b) .
Being part of the information age, among other things, also means using IT devices such as PCs (personal computers) for a large number of tasks, mobile phones for quick communications or GPS (global position system) navigation to find the best route for deliv-ering goods to a customer. As a law of thumb, many students deploy one or another type of technological device in their daily work activities which makes them much more productive. Modern advanced technologies enable and support the processing of large amounts of information within a reasonable time. Many different mobile devices such as personal digital assistants, regular mobile phones, camera phones, personal media players or gaming consoles are being widely used. All of them can process some type of data, media or information. Many individuals, starting from children to grandmothers, use mobile phones to stay in touch with their loved ones. Advanced technologies such as communication enablers (chat rooms, electronic message boards, e-mail, voice and video communications, and the new phenomena -twitter), smart boards, different simulation technologies, thus, have an influential role in education as well. Students' training can be supported by a number of different technologies. The quality of a training course can be enhanced with the support of technological solutions. Also, different information sources can be used to help find solutions (Cakula & Plesavnieks, 2008) .
The productivity of process of studying depends on the student's approach to studying and his/her awareness of the study aim. The argument of MacCallum and his colleagues is to model or design technologies which make explicit use of pedagogical models (Cakula, 2003; MacCallum & Kinshuk, 2008) . It is possible to involve students in the learning process more productively by using collaboration, new IT and problem-solving.
Research methodology
The base of the research is the study group of 400 social sciences students consisting of day department students of Vidzeme University College Communication and Public Relations, Business Administration department, Politics 1st and 2nd year students, Tourism Organisation and Management department 1st and 3rd year students, Vidzeme University College and Växjö University (Sweden) distance education programme teacher-students. Vidzeme University College is a regional professional college teaching students in four study programmes. The total number of respondents was 400 students and 10 faculty members. Observations and discussions were carried out in 20 student groups before the experiment and within the framework of the experiment. Interviews were organised for 50 students and 10 faculty members during the period of the experiment. A survey was carried out three times. Exchange of electronic messages between the students and faculty was counted and analysed throughout the period of the pedagogical experiment. An additional study was carried out within the framework of a Vidzeme Univeristy College and Växjö University (Sweden) joint in-service teacher-training project where 32 teachers from Latvia and 25 teachers from Sweden took part as students. 50 graduates of Valmiera gymnasia also took part in the pilot study.
The study applies a variety of qualitative and quantitative research methods, corresponding to the subject of the research at various research stages. An analysis of scientific literature in philosophy, education and psychology was performed. The data following collection methods were employed: observations, discussions, interviews, administrative document study, discussions and consultations in one's workplace. An analysis and re-search of pedagogical situations without the direct participation of the author, including questionnaires and the analysis of electronic reports, was carried out. Empirical data analysis methods have been used -statistical methods of data processing on the level of descriptive statistics and inferential statistics: primary mathematically-statistical data processing methods (results of the research are seen), such as descriptive statistics (tables, charts, etc.) and analysis of the central tendency indicators, and secondary mathematically-statistical data processing methods (hidden correlations are seen) such as hypothesis tests -t-test for two independent means, the chi-square tests for mutual independence of the variables and divisions, tables of summary, factor analysis and correlation.
Research findings
A necessary precondition for successful pedagogical research is that it follows a definite research plan according to its phases. An important part of the course is constituted by the research project based on real-life problems and mutual cooperation using modern technologies, which facilitates a deeper understanding and an ability to combine knowledge, consolidate skills and develop purposeful and persistent work for students as well as to create a positive attitude towards the study process. Experience in working with students demonstrated their inability to use computer programmes and Internet resources in a creative way (Chee & Werner, 2005) . Students were good at writing documents following an example, could solve typical tasks, but had problems using these skills to improve other course objectives and solving real-life problems. Difficulties in working out yearly projects were manifested. Problem-solving requires the use of knowledge and principles in a new situation, thus keeping control over and facilitating the real perception of problems by students. IT concentrate on the problem-solving mechanism.
Several research methods were used to distinguish the indexes. Throughout the course, the author of this study observed the students during their class periods and consultation time with an aim to determine the level of content coverage and the ways it influences the formation of the creative experience, and to observe how the level of content coverage was influenced by the use of multiple methods and the shift of the teachers' position. During the observation of students' activities, their cooperation with other students and the teacher was being evaluated. At the end of the course, and repeatedly over a six month period, discussions with students were organised to discover their opinions, thoughts, and ideas. Opinion of individual students offers additional opportunities to evaluate their feelings and emotional attitudes, which is very important in pedagogical research. Consequently, several focused interviews were organised.
During the course, the students completed an independent research project, which offered a solution of a definite problem. This is a very important part of the course that characterises students' creative activity. Therefore an analysis of the approach towards problem solution and the corresponding results is provided.
After completing the computer course where the students could use research work, IT and cooperation, approximately 60% of the students assessed their own results as being on a creative level. Cooperative skills using the computer and programmes were evaluated on the creative level for 63% of the students. Approximately 73% of the students reached a creative level of problem-solving, adding to the teachers' evaluation results. This describes a situation where the majority of the students have learned during the course to independently find ways to solve, the problem. 70% of the interviewed students can independently find and determine the theme. When applying the knowledge in other courses, the evaluation differs in that the number of students evaluating their knowledge to be at the lowest level increases. Although there are very few of them, the number of students evaluating their knowledge to be at the highest level also increases. The self-evaluation shows a tendency for an increasing number of students using their computer skills in a creative way. Knowledge as a variable in the value scale of students gains more and more significance.
One third of the students use IT to help form their creative abilities in lectures, practical work and in the library. They have improved their knowledge by using modern technologies and problem-solving. Figure 1 shows the results of students' learning while using problem-solving. Students' experience in the study process is being formed and becomes a creative experience in the process of correlation between a definite task of the aim of the cognition, responsibility and persistence in achieving the goal, new knowledge and skills being recognised as values.
The theoretical and operational analysis provides proof to the fact that, while using the problem-solving method, IT and cooperation at all levels of the study process, creative experience is being formed and developed efficiently.
The best methods for learning the course content mentioned by the students are the following:
• working together with a computer; • research work based on IT and cooperation; • lectures with elements of presentation where the material is delivered in a very concentrated way.
Students underline the importance of problem-solving and research work; it helps them develop understanding and create an interconnection between knowledge and skills. All this is very important for future studies. Satisfaction with the course content and methods, when IT is applied, facilitate the formation and development of creative experience. The hypothesis has been proved that students develop creative experience when engaged in problem-solving. Thus, research work and IT study methods become personally important.
Teachers consider the development of creative activity to be the main study task and understand the necessity of providing students with a basis for self-development. This includes, first of all, independent learning and evaluating this knowledge. It is also important to ensure coordination of courses and the realisation of united ideas in the whole study programme. Being of the same opinion concerning the aims of the programme facilitates the formation of creative experiences and corresponding values.
A significant drawback of modern college courses is their isolation from other courses. This results in either the overlapping the course content or the inability of a course to provide additional knowledge and skills. A computer course has been developed in cooperation with demands of other teachers so that the students could acquire basic skills in finding and using information necessary for other courses independently. Since research projects have been introduced as a part of the computer course, students' skills in writing research projects and the use of a data basis available on the Internet have improved. Students show more initiative in the choice of the theme and approach. The high assessment of the course content and methods is defined by the use of IT when both the computer and the internet are used as means for writing the projects and processing the data, and also as a source of information and a means of communication. Electronically submitted works not only show the end product but also characterise the means of achieving the result, which is an important index characterizing the students' approach and the level of their knowledge and skills related to the reasonable and systematic use of the computer. A cycle of students' experience development is being formed where, on the basis of the initial experience, the course contents and methods are being worked out. Special attention is paid to the research work, the use of IT and cooperation. Students' approach to studies influences their creative experience level. This experience can influence the further development of the student's values system or simply represent a new experience.
Students' cooperation is essentially influenced by their self-evaluations as well by the correlation of the self-evaluation and external assessment. This correlation is characterised by self-feeling. Most of the students give themselves a lower evaluation than their peers do, but the course content and the research project can influence a more objective evaluation. Cooperation and usage of IT facilitates self-evaluation and external assessment, which, in its turn, helps the development of self-control. Systematic self-control increases a purposeful development of a personality towards the formation of a harmonious personality. The study process becomes educational. The use of IT in cooperation has two principal forms: joint work with one computer and exchange of information via e-mail. Cooperation is in general estimated very highly, although there is a tendency towards higher evaluation of cooperation between the student and the teacher in the IT environment. During the experimental research, the students sent 1 500 electronic messages where each message received the teacher's answer. An analysis of student-teacher messages shows that the biggest group of messages are the ones where students sent in their practical tasks, tests and examinations. This corresponds to the data analysis where students offer the results of the analysis and conclusions (70%). Each such report is followed by the teacher's electronic evaluation which contains assessment, analysis of mistakes and suggestions. In 7% of the instances, such a message is followed by a student's e-mail where the student assesses his/her activity, strong and weak points.
Elaborating reports on a problem, setting the goal and hypothesis of the research in which students describe their personal experience in a definite situation, trying to formulate the problem, the aim and hypothesis comprise 23 % of the messages. 11% are offers to provide solutions referring to the course content, cooperation or information searches with an aim to better understand or test the research hypothesis. In reaction to these reports, feedback is provided; the teacher posits questions or gives comments from her own experience, or models a specific problem. The teacher always gives an answer or reacts to the messages with an aim of helping.
Information technologies provide a more convenient way to collect data and process the needs of research projects. Scientific databases and electronic encyclopaedias are of special importance. It is possible to draw a conclusion that students develop their creative activity if they systematically appreciate and make use of the advantages of IT in their research activities.
Conclusions
The creative experience of a student is the knowledge, skills and attitudes acquired in the learning process as a result of the theoretical and practical process of the study of cognition, assessed and having become values of personal importance, which can be used in different life situations and characterise a student's personality in a new quality.
A student's experience in the study process is being formed and develops into a creative experience in the correlation between a definite goal of cognition, responsibility and persistence in reaching the goal, the acknowledgement of new knowledge and skills as a value from one side and the approach to studies from the other. According to students' selfevaluations, the creative activity positively influences the formation and development of such values as a positive relationship with people, experience and wisdom, an interesting job and career possibilities, responsibility, persistence, knowledge, respect towards people, reasonably spent time, a good rest.
Improvement of creative activity based on IT content and methods ensures the development of a student's attitudes, learning skills, and intellectual, emotional and voluntary balance.
The realisation of the developed study course improves students' individual IT skills, starting with writing a paper and computer presentation followed by the implementation of research methods that facilitates the integration of study contents.
Knowledge and skills alone do not ensure suitability of the student for professional activity. The development of the student's personality during the study process can be characterised by his/her level of creative experience. The research reveals the essence of the creative experience, its characteristic criteria, including the level of knowledge and skills, awareness of the goals, persistence in achieving them and responsibility.
The teacher, with the help of the content of a course and instruction, can create preconditions for developing creative experience. Problem-solving proves that the formation and development of the creative experience is facilitated by research activities, mutual cooperation and the use of information technologies in the study process.
Formation of creative experience influences the development of students' values as well as a shift in the significance of values.
The use of IT increases students' activity, intensifies students' involvement in the study process and ensures active cooperation. Hence, enrichment of study content and methods takes place according to the demands of modern professional needs. Development of students' creative experience in relation to the modern information society determines their possibilities in the labour market and education for sustainable development.
